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DETAILED ACTION 



Response to Arguments 

1 . Applicant's arguments filed 08/1 9/2005 have been fully considered but they are 
not persuasive. 



The Applicant contends, "In the Office Action, claims 1*22 were rejected under 35 USC 
112, second paragraph, as being indefinite for failing to particularly point out and 
distinctly claim the subject matter that Applicants regard as the invention. Claim 1-22 
were also rejected under 35 USC 112, second paragraph, as being incomplete for 
omitting essential structural cooperative relationships of elements. The Examiner's 
rejections are respectfully traversed. First, the Examiner alleges that 'forming an 
expanded digital input data sequence based on a constraint length' is indefinite since it 
is not clear how the constraint length is used to form the expanded digital input data 
sequence. Applicants respectfully disagree and note that inserting zeros expands the 
digital input data sequence. Furthermore, one embodiment of the present invention 
inserts one zero after each (K-1) information bits, where K is the constraint length. See 
Patent Application, page 12, 11. 11-12. Accordingly, Applicants respectfully submit that 
the specification does describe forming an expanded digital input data sequence based 
on a constraint length". 

The Examiner disagrees and asserts that claim 1 only recites, "forming an expanded 
digital input data sequence based on a constraint length" and the constraint length is an 
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indefinite parameter that can be any constraint length. For Example, a constraint length 
N could be the maximal allowed block size, the maximum number of information bits or 
almost any communication parameter that serves to constrain the communication 
system to a particular mode of operation. Second of all "based on", by itself, is 
generally indefinite. For example, if the constraint length is related to the number of 
memory elements in a convolutional encoder, then since convolutional encoded data is 
encoded by the convolutional encoder the convolutional encoded data is based on the 
constraint length and any element that operates on or uses the convolutional encoded 
data, operates on or uses, based on the constraint length, the convolutional encoded 
data since the convolutional encoded data itself is based on the constraint length; hence 
it is even hard to see how the phrase "based on a constraint length" even adds any 
meaningful limitation to any claim. 

The Applicant contends, "Second, the Examiner alleges that the specification does not 
state that the inserted zeroes comprise an equivalent time varying convolution code. 
Applicants respectfully disagree and note that the Patent Application describes a "zero 
code" comprising an equivalent time varying convolutional code at least in lines 13-16 
on page 10 of the specification and in lines 1-5 on page 13 of the specification". 
The Examiner disagrees and asserts that lines 13-16 on page 10 and in lines 1-5 on 
page 13 of the Applicants specification substantially recite the language in claim 3 and 
do not teach what a zero code is or what a zero code has to do with a "time varying 
convolution code". To speed up prosecution, the examiner assumes a zero code is 
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either the all zero codeword (e.g. 00000... 0000) or a code comprising the all zero 
codeword. The Examiner requests that the Applicant either confirm this definition or 
provide a definition and a showing in the specification where that definition is taught. 
Based on the Examiner's understanding, what does a "time varying convolution code" 
have to do with the all zero code (e.g. c=00000...0000 or C={00000...0000 }). 

The Applicant contends, "In the Office Action, claims 10-22 were rejected under 35 USC 
101 because the claimed invention is allegedly directed to non-statutory subject matter. 
In particular, the Examiner alleges that computer programs are non-statutory. 
Applicants respectfully disagree and note that a computer program is statutory material 
if it produces a "usefttl, concrete and tangible result." See MPEP §2106. Applicants 
respectfully submit that the method set forth in independent claims 10 and 17 produces 
a useful, concrete and tangible result. In particular, the methods set forth in claims 10 
and 17 produce a channel coded data stream. Furthermore, Applicants believe that the 
methods set forth in claims 10 and 17 fall under the safe harbor provided for processes 
that require measurements of physical objects or activities to be transformed outside of 
the computer into computer data. See MPEP §2106. 1n particular, claims 10 and 17 set 
forth receiving a digital input data sequence that may be representative of a physical 
activity performed outside of the computer. For example, the digital input data sequence 
may be representative of an acoustic signal provided to a microphone. For at least the 
aforementioned reasons, Applicants respectfully submit that claims 10-22 are directed 
to statutory subject matter". 
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The Examiner disagrees and asserts that claim 17 recites receiving a digital input data 
sequence; periodically inserting known symbols into the digital input data sequence and 
forming an expanded digital input data sequence based on a constraint length k=m-1, 
wherein m corresponds to a memory length and a code rate is R=1/1 , such that the 
known symbols are inserted after each k-1 information bit; and trellis encoding the 
expanded digital input data sequence to produce a channel coded data stream wherein 
the number of connections between trellis nodes in a trellis are reduced. If Examiner 1 
writes a digital input data sequence s = [01 10] on a piece of paper and gives the piece 
of paper to Examiner 2, then Examiner 2 receives a digital input data sequence s = 
[01 10] on a piece of paper. The constraint length of the convolutional encoder in the 
Figure below is K= m-1=1 , Examiner 2 can write on the same paper the expanded 
sequence es = [00101000] by periodically inserting a zero every other bit which is a step 
carried out by hand for periodically inserting known symbols into the digital input data 
sequence s = [01 10] and forming an expanded digital input data sequence es = 
[00101000] based on a constraint length k=m-1=1, wherein m corresponds to a memory 
length of the convolutional encoder in the Figure below and a code rate is R=1/l 
whereby l=2, such that the known symbols are inserted after each k-1 =1 information 
bits. 
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Examiner 2 can apply the expanded digital input data sequence es = [00101000] to the 
Figure, above by visually and hand and to produce an encoded output ces = [00 00 1 1 
10 00 10 11 00] which is a ste4p carried out by hand for trellis encoding the expanded 
digital input data sequence es = [00101000] to produce a channel coded data stream 
ces = [00 00 1 1 10 00 10 1 1 00] wherein the number of connections between trellis 
nodes in a trellis are reduced. 

The algorithm presented in claim 17 requires no hardware and can hardly be consider 
useful when carried out by hand especially when long complex codes and codeword are 
used (the data would probably be obsolete by the time it was encode by hand). As such 
the Examiner maintains that claims 10-22 are non-statutory. 

The Applicant contends, "To establish a prima facie case of obviousness, the prior art 
reference (or references when combined) must teach or suggest all the claim 
limitations. Simanapalli describes a convolutional encoder 22 that includes a bit 
insertion controller 28 which may interleave zero bits with input frame bits in an 
alternating manner. See Simanapalli, cot. 3, II. 3-18 and Figure 2. The Examiner alleges 
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that inserting zero bits in an alternating manner is equivalent to forming an expanded 
digital input data sequence based on. a constraint length of two. Applicants respectfully 
disagree. As defined in the specification and in accordance with common usage in the 
art, the constraint length of a convolutional encoder is determined by a length of. a 
register that receives input from a receiving circuit. See Patent Application, page 11, 11. 
13-16 and Figure 1. Accordingly, Applicants respectfully submit that Simanapalii is 
completely silent with regard to a constraint length of the convolutional encoder 22 and 
fails to teach or suggest forming an expanded input data sequence based on a 
constraint length. The Examiner relies upon Kato to describe reducing a number of 
connections between trellis nodes in a trellis by inserting fixed bits in a bit stream. The 
fixed bits may be inserted near the central portion of encoding information bit data. In 
the case of inserting a plurality of bits, the bits may be inserted concentrated ly or 
distributive^. See Kato, cot. 4, II. 7-16 and Figures 5A-B. However, Kato is also 
completely silent with regard to a constraint length. 

The Examiner disagrees and asserts that claim 1 only recites, "forming an expanded 
digital input data sequence based on a constraint length" and the constraint length is an 
indefinite parameter that can be any constraint length. For Example, a constraint length 
N could be the maximal allowed block size, the maximum number of information bits or 
almost any communication parameter that serves to constrain the communication 
system to a particular mode of operation. Second of all "based on", by itself, is 
generally indefinite. For example, if the constraint length is related to the number of 
memory elements in a convolutional encoder, then since convolutional encoded data is 
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encoded by the convolutional encoder the convolutional encoded data is based on the 
constraint length and any element that operates on or uses the convolutional encoded 
data, operates on or uses, based on the constraint length, the convolutional encoded 
data since the convolutional encoded data itself is based on the constraint length; hence 
it is even hard to see how the phrase "based on a constraint length" even adds any 
meaningful limitation to any claim. 

Hence the Bit Insertion Controller 28, Zero Bit Input Source 24 and Register 26 in 
Figure 2 of Simanapalli is a data receiving circuit for receiving a digital input data 
sequence 18 comprising Zero Bit Input Source 24 for periodically inserting known 
symbols into the digital input data sequence and forming an expanded digital input data 
sequence stored in register 26 based on a constraint length of 2; Note: the Merriam- 
Webster Collegiate Dictionary defines constrain as to force by imposed stricture, 
restriction or limitation and constraint as the act of constraining; since bit insertion is 
limited or restricted to being periodically inserted after every input bit the constraint 
length for periodic insertion used for forming the expanded digital input data sequence 
is 2. Furthermore, k=1 for bit insertion in Figure 3 of Simanapalli which corresponds to 
the constraint length k=1 of Figure 6 in Kato. 

All amendments and arguments by the applicant have been considered. It is the 
examiner's conclusion that the claims, as amended, acre not patentably distinct or non- 
obvious over the prior art of record in view of the references, Simanapalli; Sivanand (US 
6081921 A) in view of Kato; Osamu et al. (US 5436918 A, hereafter referred to as Kato) 
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as applied in the Non-Final Action filed 05/31/2005. Therefore, the rejection is 
maintained. 

Claim Rejections - 35 USC §112 
The rejections, below, are copied without change from the Non-Final Action filed 
05/31/2005. 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

2. Claims 17-22 are rejected under 35 U.S.C. 1 12, first paragraph, as failing to 
comply with the enablement requirement. The claim(s) contains subject matter which 
was not described in the specification in such a way as to enable one skilled in the art to 
which it pertains, or with which it is most nearly connected, to make and/or use the 
invention. 

Claim 3 recites, "the inserted zeros comprise an equivalent time varying convolutional 
code". Nowhere in the application does the Applicant teach "inserted zeros comprise an 
equivalent time varying convolutional code". 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 
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3. Claims 1-22 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

In line 5 of claim 1 , "based on" is indefinite since it is not clear how "constraint length" is 
used for forming an expanded digital input data sequence. 

In line 9 of claim 1 , "according to" is indefinite since it is not clear how "constraint length" 
is used for by "said encoder". 

Claim 3 recites, "the inserted zeros comprise an equivalent time varying convolutional 
code", which is nonsense since zeros are zeros not a convolutional code. 
In line 5 of claim 10, "based on" is indefinite since it is not clear how "constraint length" 
is used for forming an expanded digital input data sequence. 

In line 6 of claim 10, "based on" is indefinite since it is not clear how "constraint length" 
is used for forming an expanded digital input data sequence. 

Claim 12 recites, "the inserted zeros comprise an equivalent time varying convolutional 
code", which is nonsense since zeros are zeros not a convolutional code. 
In line 5 of claim 17, "based on" is indefinite since it is not clear how "constraint length" 
is used for forming an expanded digital input data sequence. 

Claim 19 recites, "the inserted zeros comprise an equivalent time varying convolutional 
code", which is nonsense since zeros are zeros not a convolutional code. 

Claims 1-22 are rejected under 35 U.S.C. 112, second paragraph, as being incomplete 
for omitting essential structural cooperative relationships of elements, such omission 



Application/Control Number: 10/090,371 Page 1 1 

Art Unit: 2133 

amounting to a gap between the necessary structural connections. See MPEP 
§2172.01. 

Claim 1 recites, "forming an expanded digital input data sequence based on a constraint 
length". The omitted structural cooperative relationships are: the relationship between 
"forming an expanded digital input data sequence" and "constraint length". 
Claim 1 recites, "said encoder operative according to the constraint length". The 
omitted structural cooperative relationships are: the relationship between "said encoder" 
and "constraint length". 

Claim 3 recites, "the inserted zeros comprise an equivalent time varying convolutional 
code". The omitted structural cooperative relationships are: the relationship between 
"the inserted zeros" and "an equivalent time varying convolutional code". 
Claim 10 recites, "forming an expanded digital input data sequence based on a 
constraint length". The omitted structural cooperative relationships are: the relationship 
between "forming an expanded digital input data sequence" and "constraint length". 
Claim 10 recites, "trellis encoding the expanded digital input data sequence based on a 
constraint length". The omitted structural cooperative relationships are: the relationship 
between "trellis encoding the expanded digital input data sequence" and "constraint 
length". 

Claim 12 recites, "the inserted zeros comprise an equivalent time varying convolutional 
code". The omitted structural cooperative relationships are: the relationship between 
"the inserted zeros" and "an equivalent time varying convolutional code". 
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Claim 17 recites, "forming an expanded digital input data sequence based on a 
constraint length". The omitted structural cooperative relationships are: the relationship 
between "forming an expanded digital input data sequence" and "constraint length". 
Claim 19 recites, "the inserted zeros comprise an equivalent time varying convolutional 
code". The omitted structural cooperative relationships are: the relationship between 
"the inserted zeros" and "an equivalent time varying convolutional code". 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

4. Claims 1-22 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

Simanapalli; Sivanand (US 6081921 A) in view of Kato; Osamu et al. (US 5436918 A, 

hereafter referred to as Kato). 

See the Non-Final Action filed 05/31/2005 for detailed action of prior rejections. 
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Conclusion 

5. THIS ACTION IS MADE FINAL Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Joseph D. Torres whose telephone number is (571) 
272-3829. The examiner can normally be reached on M-F 8-5. 
If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Albert Decady can be reached on (571) 272-3819. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 



more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 




